Characterization of an endoprotease from rat small intestinal mucosal secretory granules which generates somatostatin-28 from prosomatostatin by cleavage after a single arginine residue.
We have extracted, characterized, and partially purified an enzyme from secretory granules from rat small intestinal mucosa which cleaves a synthetic prosomatostatin substrate on the carboxyl side of a single arginine residue. This substrate Leu-Gln-Arg-Ser-Ala-Asn-Ser-NH2 contains the monobasic site at which mammalian prosomatostatin is cleaved in vivo to generate somatostatin-28. This activity was released from the granules by osmotic shock followed by extraction with 500 mM KCl. The enzyme had a molecular weight of about 55,000, a pH optimum of about 7.5, and a Km for the synthetic substrate of 20 microM. It was partially inhibited by diisopropyl fluorophosphate, phenylmethanesulfonyl fluoride, iodoacetate, soybean trypsin inhibitor, and EDTA. It was also very sensitive to aprotinin (complete inhibition at 25 micrograms/ml) but was not inhibited by bestatin, pepstatin, or p-chloromercuribenzoate. This endoprotease was unable to cleave three small trypsin and kallikrein substrates (N alpha-benzoyl-L-arginine ethyl ester, N alpha-benzoyl-DL-arginine p-nitroanilide, and N alpha-benzoyl-L-arginine 7-amido-4-methylcoumarin). It was unable to cleave either the Arg-Asp bond in CCK 12 or the Arg-Glu and Arg-Met bonds of synthetic peptides corresponding to sequences of anglerfish prosomatostatin II situated upstream from the somatostatin-28 domain. These observations together suggest that adjacent amino acids play a role in determining the conformational specificity of the monobasic cleavage. This soluble enzyme was also able to cleave three synthetic substrates containing dibasic residues (Arg-Lys or Lys-Arg) on the carboxyl side of the arginine, although it did so less rapidly than at the monobasic cleavage sites. When incubated with partially purified prosomatostatin from anglerfish pancreas, significant quantities of somatostatin-28 II were produced. All these cleavages were completely blocked by preincubation with aprotinin. Although further work is required to clarify the physiological role of this enzyme, it appears, in view of its catalytic properties, this endoprotease could be involved in the conversion of prosomatostatin to somatostatin-28 in intestine mucosal secretory cells.